Objective: To identify the dietary patterns of children during the first year of life. Methods: This is a longitudinal study of children born between September 2004 and April 2005 residing in Diamantina, MG, Brazil. Data were collected from children who were six, nine and twelve months of age. Data were collected at their homes using a questionnaire that included a socioeconomic and demographic profile of the family. Information on diet was obtained using 24 hour food recall. Principal Component Analysis was used to identify the dietary patterns. Results: Three dietary patterns were identified and denominated "Porridge", "Pap" and "Family Food". The most common dietary pattern was composed of milk, sugar and fortified flour and was negatively correlated with breastfeeding. The second dietary pattern was composed of tubers, vegetables and fruits. The third dietary pattern consisted of cereal, meat, beans and tea; this pattern was repeated at different ages, with some variation at the sixth month when artificial drinks were included and meat and tea were excluded. Conclusion: There was some variation in the dietary patterns of children; however, porridge was used predominantly in all studied ages. Information on dietary patterns may be useful for evaluating and redirecting food and nutrition policies.
Food and Nutrition Sciences human potential because privations during this part of the life cycle limit the ability of children to achieve adequate growth and development. This period corresponds to the highest incidence of stunting, micronutrient deficiency, and infectious disease [1] .
To promote health and adequate nutrition, the World Health Organization (WHO) recommends breastfeeding exclusively during the first six months of life and the gradual introduction of complementary feeding at six months [2] .
However, Brazilian studies indicate that the timing of complementary feeding and the quantitative and qualitative adequacy of the foods are flawed [3] . The gradual abandonment of breastfeeding and the early replacement of breast milk with cow's milk are often observed. This substitution contributes to high morbidity and mortality in the first year of life in developing countries [4] . Data from Multicenter Study of Food Consumption, conducted in some Brazilian cities, shows that the most frequently consumed foods have been cow's milk, flour, sugar, biscuits, rice, beans, potatoes and noodles [3] . Some variation in the diet among Brazilian children was noted this way.
The early replacement of breast milk with cow's milk through porridge containing added thickeners and sugars has been reported in several studies throughout Brazil; this prepared food plays an important role in the nutrition of children in the year of life [5] [6] . Conversely, the introduction of the meat food group is often delayed [5] [7] . This pattern was described by Assis et al. [8] in a study of children younger than five years in Salvador-BA-Brazil. According to the authors, in children between six and twelve months of age, the consumption of meat was very low, and even when the meat was part of the diet, the amount was insufficient to meet micronutrients requirements [11] .
Most studies assessing food intake, analyze the adequacy of macronutrient, micronutrient and calorie consumption based on estimated requirements for the population group by age and sex. However, meals are generally composed of a variety of foods. Particular combinations of foods can result in different metabolic effects by producing chemical interactions that create antagonistic, competing effects or that change the bioavailability of nutrients or chemicals [9] .
The World Health Organization suggests that evaluations should be based on dietary patterns. As food consumption often occurs in a combined way, it is difficult to determine either the protective or deleterious health effects of particular foods. Therefore, the entire diet should be considered in addition to particular foods and nutrients [10] . Nonetheless, no dynamic cohort study in which a factor analysis was used for the construction of dietary patterns during the introduction of complementary feeding was identified. Based on these considerations, this study aimed to characterize the dietary patterns of children at six, nine and twelve months of age. 
Materials and Methods

Design and Study Population
Data Collection
The cohort was recruited using information from Certificate of Live Birth (CLB), which were collected every two weeks from the Municipal Health Department where all CLB were stored. Every child born who lived in the seat of the municipality was recruited to the study to ensure the inclusion of the total number of births during the study period.
Data collection was performed in the children's houses using a form in which the socioeconomic and demographic characteristics of the family were recorded.
The variables were stratified, as presented in Table 1 . Information about children's diets was collected using a 24-hour diet recall. The food intake data was collected during home visits at six, nine and twelve months of age. Feeding information was provided by the caregiver, frequently the mother. The inclusion criterion was to reside at the seat of the municipality. Children suffering from congenital deficiencies and the twins were excluded.
Dietary Patterns
The food items obtained from a 24-hour dietary recall were grouped and coded according to individual consumption: the child does not consume the food (1) or the child consumes the food (0). First, we identified 16 feeding groups from 94 food items identified based on common characteristics of the nutritional content of the food. The minimum frequency for input item into the factor analysis in the factor analysis was set at 5%. Based on this criterion, 31 of the 94 food items (Table 1) reached the minimum frequency at some point in the study, and 13 groups of selected foods were included in the factor analysis.
Statistical Analysis
To identify dietary patterns, the factor analysis methodology of PCA was applied to the data obtained from the 24-hour diet recall. Before the calculation of the factor analysis, the Kaiser-Mayer-Olkin (KMO) coefficient was estimated, and
Bartlett's test of sphericity was applied to assess the quality of the correlations among the variables [12] . The PCA for factor loadings above 0.40 was performed to assess the exploratory factorial structure of the 24-hour diet recall. The PCA was followed by a varimax orthogonal rotation. The database was built using Epi Info software version 6.04, and the statistical analysis was performed using Stata® 9.0 Software. The protocol of this study was approved by the Research Ethics Committee on Human Research of the Federal University of Jequitinhonha e Mucuri (FUVJM). The protocol number is 011/05(029/04).
Results
Of the 286 children initially selected for this study, 247, 226 and 211 of them were evaluated at the sixth, ninth and twelfth months of life, respectively. The losses were due to changes the household (n = 20), inability to locate the mother or address (n = 31), infant death (n = 1), refusal to participate (n = 4) and withdrawal throughout the follow-up period (n = 19).
There were no statistically significant differences in the demographic characteristics of the mothers and children who remained in the study compared to those who withdrew. This suggests that the losses at follow-up were random and therefore did not cause selection bias in the population (data not shown). Sampling adequacy of factor analysis was assessed by KMO coefficient (coefficient = 0.655) and Bartlett's spherical test (p < 0.001), indicated that the correlations between the food items met the assumptions of the technique. When applied separately to the different ages, these results remained the same (Table 3) .
Three dietary patterns were obtained after varimax rotation and denominated "Porridge", "Pap" and "Family Food" for the data in general and separately for the sixth, ninth and twelve months of life, as summarized in Table 3 . 
Discussion
The dietary patterns and most important foods at each of the three ages described in this study confirm what other studies have found that is inadequate complementary feeding occurs, but now observed longitudinally, showing the persistence of the consumption pattern based on dairy products from six to twelve months of life. Three patterns identified in this study explain 43% of the total variability in children's diets. "Porridge" pattern was predominant in all ages studied.
The second major pattern in all ages studied, "Pap", was composed of tubers, vegetables and fruits in preparations such as puree or juice. There was little variation within the food groups resulting in a monotonous diet. The most frequently consumed foods have been potatoes, yams, white carrot, pumpkin, carrots, beets, chayote, banana, orange, apple and papaya.
At twelve months, "Family Food" would be expected to be the main dietary pattern because, by this age, the child should already be integrated into the family feeding pattern. However, this pattern explained less variation of the children's diets relative to the others patterns, not only at twelve months, but in all ages studied.
After six months, the child must continue to receive breast milk as the main Health [18] have documented similar food intakes with different methodological approaches. The same dietary intake profile was observed in a Latin American study of children aged 0 to 23 months [19] .
After the six months, complementary feeding should provide much of a child's nutritional requirements, especially of micronutrients such as iron and zinc. However, nutritional adequacy may be limited by the high frequency ingestion of cow's milk, as observed in this study. It is known that cow's milk has low iron bioavailability. In addition, can cause micro-intestinal hemorrhages, and contribute to the loss of iron through the stool, increasing the risk of anemia [20] . This risk is higher because of the low proportion of beans and meat in the diets of children at six, nine and 12 months [5] [8] .
Infant formulas have a better bioavailability of iron compared to cow's milk, but they do not commonly substitute of breast milk (9.7% at six months old, 3.5% at nine months old and 1.4% at 12 months) despite being the option of choice in these cases. The high cost of formula in Brazil may limit both its overall use and its duration of use [21] . It is still worth noting that dairy should not be the main source of iron at six months. Furthermore, the calcium content of dairy products interferes with mineral absorption.
The delayed introduction of animal food, i.e. meat may also contribute to the low supply of zinc, a mineral important for growth and immune system function [22] . Breast milk as a source of bioavailable zinc is not sufficient after six months of age, but the bioavailability of zinc in cow's milk is lower due to its close relationship to casein and competes with calcium for absorption [23] , it is essential to include food sources of zinc, such as meat and yolk, in the child's diet.
Interestingly, eggs, especially the yolks, were not consumed at the minimum frequency set for inclusion in the factor analysis. Although this food is inexpensive and has a high nutritional value, it was infrequently chosen as an appropri- Although the Food Guide for six to 24 months [3] recommends that tubers, vegetables, fruits and meats must be present in the child's diet at six months of age, some of these foods are introduced later. Meat is not incorporated into the dietary pattern of these children at six, nine or 12 months. This dietary profile, with low a consumption of meat, has also been observed in other studies [5] [8] .
Inadequate complementary food choices are also observed in the consumption of gelatin powder, prepared juice and juice powder in the "family food" pattern. It is important to emphasize that the consumption of these foods is contraindicated in children during the first year of life due to the presence of food additives, such as tartrazine, which is associated with allergic reactions [24] .
Schumann et al. [25] also found the consumption of gelatin by breastfed infants in Rio de Janeiro, Brazil. The Acceptable Dietary Intake (ADI), defined by WHO experts, for tartrazine can not be applied to children less than twelve months old due to their immature liver function. However, as was observed in this study, other products containing additives were often consumed by children.
Different from our findings, Reidy et al., [26] in a study conducted in the USA in 2008 and published in 2017, found that most infants consumed appropriate types of milk (breast milk or iron-fortified infant formula) during the first 12 months and the minimum of whole cow's milk being consumed during this period.
The [27] .
The dietary patterns observed in this study are incompatible with a consumption pattern that ensures adequate nutrition during the first year of life. The frequent replacement of breast milk by cow's milk during the second semester of life was observed. In addition, the "family food" pattern had lower explanatory power among the observed patterns of dietary consumption, even at twelve months of age, when it is expected that the child consumes the family food.
These conditions contribute to an inadequate supply of nutrients during a critical period of development in which damage can be difficult to reverse.
It is worth highlighting the initiative of The Ministry of Health, which in 2012
proposed the "National Strategy for the Promotion of Breastfeeding and Healthy Complementary Feeding" [28] . The strategy aims to promote and support breastfeeding and healthy complementary feeding in the Health Care System.
This innovative strategy intended to use the skills of health care professionals within the community and the mother's knowledge as a starting point for educational activities. However, this program has not been widely adopted. The lack of adoption raises doubts about the strategy's ability to reverse the current dietary patterns noted here and corroborated by other studies.
Finally, it must be recognized that, although feeding child takes place at the 
Conclusion
In addition to the importance of short-term of complementary feeding for the maintenance of a healthy growth and development, the introduction of new foods directly influences the feeding habits of the child, indirectly affecting the nutritional status later in life. Thus, the promotion of healthy eating habits requires changes at various levels where the decisions about feeding are made, without losing sight of the scientific knowledge that is available.
